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s only slightly higher than that of the 
composites at 300-500 C. In this 
smperature range, however, all of the 
bomposites were five to ten times stronger 
ban the unreinforced matrix. 
Typical stress-strain curves for 2024-T4 
ith 15 and 25-volume percent 8-SiC are 
hown in Fig. 3. Modulus data were 
pbtained by multiple loading tests as 
hown in Fig. 4. Modulus values for , 
j 15-volume percent 8-SiC specimens | r+ : 
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re between 14 and 20 million psi. All 30 (21) 
of the repeated loading tests showed 4 7075-76-15 V0 p-SiC, BILLET NO. VHT 
successive increases in yield strength from | © IASTEIS VO 9S, CRLET OR. VTE 22 
one cycle to the next, as in Fig. 4. During * REPRESENTS SPEC WO. WaTL 21-4 

‘ - i ala TABLE 16, WHICH W 
unloading, composites with a solid solu- 20 (14+ SUCCESSIVELY HIGHER Sa LEVELS 
tion matrix (Al-2.5Si) showed some re- OF 45, 49, 56, AND 59 KSI (31.6, 34.2, 
2 ; .3 AND 41.5 ) 
covery, while the age-hardening alloys Rath ‘t ry 
did not. The repeated cycling data showed 103 104 105 196 
no degradation of modulus, indicating CYCLES TO FAILURE, Ne 
that little whisker fracture occurred. 

Flexural fatigue tests were made on a _— endurance of high-strength age-hardened — The fatigue endurance limit of the 7075 
Sonntag machine at 1,380 cycles per alloys conferred by the 15-volume per- alloy composites was above 55,000 psi, 
minute. The results are shown in Fig. 5 cent 8-SiC was even more pronounced or approximately 2.7 times that of the 
and 6. The improvement in fatigue than the improvement in tensile strength. unreinforced alloy. 










































































NN 










































































Metals Engineering Quarterly Volume 10, 1970 


(The first number cited is the issue number) 


Author Index 


Alexander, John A. . Hall, A. M. : 1—53-55; 1—63-64 Nachtman, E. S. 
» MM. Hall, Richard C. 2—60. Oldfieid, W 
Antes, Harry W. Halmshaw, R. Ordway, F. 
Ashbrook, Richard L. - Hatala, R. W. ; , ; Otto, Henry E. 
Hauser, H. A. : ing - Phelps, E. H. 
N. A. - Herman, R. 4—60. Puzak, P. P. 
Beltran, Adrian M. . Hinkeldey, 4a" r Reynolds, Byron L. 
9 Heol, D. L. .. - Richman, M. H. 
Biehl, H. "i ; Huber, R. F. .. Sees Roach, D. B. 
Bukont, & J. ! Isserow, S. = i Rowe, J. P. 
Burkland, TL. “ Jackson, F, W. y Rush, Peter M. 
Carlston, Richard C. t Kehr, W. D. ... : X Schey, John A. 
Christian, = 4. 1—1-6 Keith, G. H. .. Schimmelbusch, H. Ww. 
Cieslewiez, J. M. m Kennedy, R. L. - Schmitt, L. B. 
D. B Kildsig, J. R. : -40- Schuler, M. D. 
King, R. W. .. Schwalm, Donald J. 
Kluz, Stanley \. Seyler, Lesley L. 
Komp, M. E. . Sherman, R. G. 
Krankota, J. L. 2—40- Sims, C. E. 
Spengler, C. J. 
Stanislao, J. 
Stickler, R. 
Littlewood, R. - Summerson, T. J. 
Loewenstein, P. Taplin, D. M. R 
Luhan, J. V. - Terry, Emory L. 
McCall, W. Thielsch, Helmut 
McDowell, K. O. " Thomsen, T. H. 
Manning, C. R. . . Uvira, J. L. 
Markus, Harold . VanEcho, pl ~ 
Maxwell, Douglas H. - Vonnegut, G. 
R. . Meiser, J. H. —5|- Wall, F. J. 
Green, ye 1 3 Metzger, G. -55- Waters, William J. 
Guemiey, John B. —10- Miller, S. J. —18- Winston, J. S. 
WH. Moore, J. B. - - Zelus, Bruce P. 


METALS ENGINEERING QUARTERLY / November 








Subject Index 


Access doors 
of Al-B composites 
Aircraft 
failure 
Allison 3 ball-cone tests 
for bearings 
Aluminum alloy composites 
SiC whiskers 
Aluminum alloys 
shock hardening 
Aluminum alloys, specific types 
Al-7000 series 
tatigue 
fracture toughness 
stress-corrosion 
tensile properties 
7001-T6 
microstructure 
7049-T73 
development 
fabrication 
torging 
processing and heat treatment 
tensile properties 
75 


distortion control using synthetic quenchants 
7075-T6 
dendrite arm spacing 
fracture toughness 
homogenization 
impurities 
Olsen ductility 
stress-corrosion 
ASME code 
interpretation of in low-alloy steels in Na 
Annealing 
of laminated magnetic cores 
of printing hammers 
Atmosphere control 
of transmission gears 
Auger emission 
in corrosion studies 
Bearings 
Allison 3 ball-cone test 
rolling contact fatigue life tests 
Beryllium 
applications 
properties 


Brazing 
of metal-matrix fiber reinforced materials 
of Ti sandwich structures 
Bright annealing furnaces 
meas''rement of Os 
Bulging dies 
superplastic forming of Zn alloys 
Cast alloys 
creep 
Cast iron 
graphite crystallization 
Castings 
flaws 
Cobalt alloys, specific types 
W152 


corrosion 
weld repair 
X-45 
corrosion 
Cobalt superalloys 
effect of alloying elements 
evaluating superalloy behavior 
role of oxides and sulfides 
role of strengthening mechanism 
Coextrusion 
of tubes and tubing 
Cold pressing 
in fabrication of composites 
Cold rolling 
of AI-B composites 
Composites 
chemical vapor deposition 
cold press sintering 
cost of fabrication 
electrodeposition 
extrusion and rollin 
fabrication of filament reinforced metal-matrix 
filament 
form of fabrication 
high energy rate forming 
hot-pressure bonding 
liquid metal infiltration 
plasma sproving 
Composites, Al-B 
access door 
applications 
cold rolling 
development 
fittings 
longerons 
thermal treatment 
Composites, Al-B-stainless steel 
development 
mechanical properties 


62 


1-—4-5 
4—13-14 
1—40-44 
4—60-62 
4—62-63 
1—48 
1—48 
1—47-48 
1—46 
4—9,11 
4—35-4] 
4—37 
4—37 
4—37 
4—37-4] 
3—14-18 
4—9-10 
4—9-10 
4—9-11 
4—9 
4—10 
4—10 
2—40-46 
3—20 
3—20 
4—7 
4—31-32 
1—40-44 
1—40-44 
3—53-56 
3—53-56 
3—13 
1—56-57 
45-50 
1—17-19 
o—1-7 
1— 63-64 
2—53-54 
4—17-18 
3—58-61 
4—55-56 
3-58-61 
1—51-52 
1—52 
1—52 
1—52-53 
3—57 
2—31-32 
1—1-2 
2—31 
2—31-32 
2—36-37 
2—26-28 
2—32-34 
2—23-38 
2—37-38 
2—37 
2—34 
2—23-24 
2—24-26 
2—28-30 
1—4-5 
1—4-6 
1—1-2 
1] 
I—5 
1—5-6 
1—2 
1—3 
1—3 


Cooling 
of steels 
Copper alloys, specific types 
Cu alloy 955 
Goodman diagram 
mechanical properties 
Corrosion 
diagn~sis of 
me*hod for analysis of corrosion products 
of Co alloys 
of Fe alloys 
of Ni alloys 
of stainless steel 
studied by auger emission 
studied by electrochemistry 
studied by ellinsometry 
studied by LEED 
studied by optical techniques 
studied by precracking 
Corrosion fatique 
diagnosis of 
Corrosion resistance 
of stainless steel fasteners 
Creep 
strenath 
in steels 
of cast alloys 
Cutting tools, specific types 
effect of oxide film 
preoxidation 
Deformation 
of steels 
of Ti 
Dendrite arm spacing 
in Al alloys ; 
Densification 
in powder metallurgy 
Diffusion welding 
of metal-matrix fiber reinforced materials. 
Directional s>lidification 
of Ni alloys 
Disc forgings 
Dis‘ortion 
of transmission gears 
Distortion control 
of Al alloys 
Ductile iron 
induction hardening of as-cast 
induction hardening of idler wheel 
induction hardening of normalized 


induction hardening of normalized and tempered 
induction hardening of quenched-and-tempered 


induction hardening of slip clutch 


induction hardening of variable-drive sheave hub 


Ductility 
grain boundary cavitation 
grain boundary migration 
grain boundary sliding 
Dynamic strain aging 
of Ti 
Eletrochemistry 
in corrosion studies 
Electrodeposition 
in fabrication of composites 
Electron diffraction 
in analysis of corrosion products 
Electroslag remelting 
chemistry control 
comparison with vacuum arc remelting 
complexity of process 
cost 
in superalloys 
refining and macrostructure 
shape 
yield 
Ellipsometry 
in corrosion studies 
Emission soectrometry 
in analysis of corrosion products 
Extrusion 
in fabrication of composites 
in hydrostatic metalworking 
of tubes and tubing 
Fabrication 
of Al alloys 
Failure 
in aircraft 
in high-temperature piping 
Fast reactors, Na-cooled 


interpretation of ASME code for low-alloy steels 


Fas eners 
combine joining and hardening 
of stainless steel 
of Ti 
Fatigue 
of Al alloys 
Fatig:'e strength 
of stainless steel fasteners 
of Ti fasteners 
Fibers 
brazing 
diffusion welding 


3-34 
3-574 


1565) 
1—% 


November / METALS ENGINEERING QUARTER 





Joinin« 
of f 
of | 
of r 
of p 

Lamin« 
joini 

LEED 
in ¢ 

Liquid 
in fi 

Longer 
of | 

Low-al 
in N 
inter 

Low-cy 
cum 
cycli 
struc 

Magne 
app! 
proc 

Marag 
shag 

Marag 


Mara) 
i 
Marag 
12N 
fr 
ra 


META 





-59-60 
-58-59 


-36.39 
~60-62 


-9-10 
21-23 


-51-53 
-27-0 


34 
578 
56.5) 


ERLY 





fysion weld : 
joining of 1 1l-moatrix 
Fittings 
of ALB ¢ 
flow ot fluid 
study by 
ar Iydrostat etalworking 
of Al alloys 
Forgings 
i fh, disc torgings 
5 in, pancake forgings 
scaled-up forgings 
yse of powder metallurgy 
Forming 
n fabrication of composites 
Fracture 
of Al alloys 
of Ti alloys 
Fracture toughne 
of Al alloys 
of maraging teels 
of yield trength steels 
Fysion welding 
of metal-matrix fiber reinforced materials 
Gating 
use of transparent molds 
Goodman diagrams 
of Cu alloys 
Grain boundary cavitation 
in ductility 
Grain boundary migration 
in ductility 
Grain bowndary sliding 
in ductility 
Graphite 
crystallization in cast iron 
Granh''e fibers 
reinforcement for Fe alloys 
Hardening 
of fastener 
of printing nammers 
Heat treaters 
protective atmospheres 
Heat treatment 
of Al alloys 
High-cycle fatigue 
in steels 
High-temperature corrosion 
diagnosis of 
Homogenization 
of Al alloys 
Hot-pressure bonding 
in fabrication of composites 
Hydrogen 
n steel castings 
Hydrostatic metalworking 
extrusion against pressure 
process 
rolling and sheet processing 
wire drawing and forging 
\dler wheels 
nduction hardening 
Impact fatigue 
in steels 
nduction hardening 
of ductile Fe 
ntergranular corrosion 
diagnosis of 
lron alloys, specific types 
Fe-Al 
graphite reinforcement 
+155 


omer tes 
tra 


ansparent molds 


corrosion 
Joining 
of fasteners 
of laminated magnetic cores 
of meval-matrix fiber reinforced materials 
of printing hammers 
laminated magnetic cores 
Oining-annealing operation 
__in corrosion studies 
Liquid metal infiltration 
in fabrication of composites 
Longerons 
of Al-B composites 
low-alloy steels 
in Na 
interpretation of ASME code for use in Na 
low-cycle fatigue 
cumulative fatigue damage 
cyclic stress-s‘rain relationship 
Structural mechanics 
Magnetic pulse metal forming 
applications 
Process 
Maraging steel bars 
shape distortion 
Maraging s'eel plates 
shape distortion 
Maraging steel sheets 
shape distortion 
Maraging siee ~~ specific types 
12Ni-5Cr-3 
ao ,_ 
ratio analysis diagram 


METALS ENGINEERING QUARTERLY / November 





systems . 


1—57-58 
1—55-56 
5 
2—19-20 
2—17-18 
4—37 
1—27-30 
1—24-27 
1—25-30 
1—20-30 
2—34 
1—33-34 
1—48 
4—59-60 
4—10 
1—6-16 
1—6-16 
1—57-58 
2—19 
3—21-23 
1—32-33 
1—32 
1—31-33 
2—53-54 
2—51-53 
3—18-20 
3—20 
3—40-44 
4—37 
4—27-28 
3—28 
4—9-11 
2—23-24 
1—54-55 
2—17 
2—16-18 
2—18 
2—17-18 
4—4 
4-—28-29 
4—1-5 
3—26 
2—51-53 
3—58-61 
3—18-20 
3—20 
1—55-56 
3—20 
3—20 
4—30-31 
2—24-26 
1—5-6 
2—40-46 
2—41-46 
4—23-24 
4—19-21 
4—21-23 
3—62-63 
62 
2—60-61 
2—60-61 
2—60-61 
-9,11-15 
—9-15 


tensile characteristics 
18Ni-8Co-3Mo 
fracture toughness 
ratio analysis diagram 
tensile characteristics 
yield strengths 
Mechanical properties 
of AIl-B composites 
of Cu alloys 
of steels 
Metal forming 
by magnetic pulse 
Microstructure 
of Al alloys 
of Ni alloys 
of steels 
of Ti fasteners 
Nickel alloys 
weld repair 
Nickel alloys, specific types 
Ni-Mo-Al 
composition 
development 
directional solidification 
microstructure 
oxidation resistance 
properties 
Alloy 713C 
grain coarsening treatments 
mechanical properties 
INCO-713C 
corrosion 
TAZ-8A 
grain coarsening treatments 
mechanical properties 
UDIMET-500 
corrosion 
WAZ-20 
properties 
strength 
Nondestructive testing 
of failure in aircraft 
Olsen ductility 
of Al alloys 
Optical techniques 
in corrosion studies 
Oxidation resistance 
of Ni alloys 


Oxide films 

effect on W-TIC cutting tools 
Oxides 

in Co superalloys 
Oxygen 


measurement in bright annealing furnace 
Oxygen concentration cell 
for mens''rement of Oz 
Pancake forgings 
Peierls-Nabarra stresses 
of Ti 
Pinhole formation 
in steel castings 
Pinhole porosity 
in steel castings 
Pipes and piping, high temperature 
base-metal defects 
design failure 
fabrication defects 
failure 
failure in selection of material 
service-induced failures 
Pitting corrosion 
diagnosis of 
Planetary ball swaging 
of tubes and tubing 
Plasma spraying 
in fabrication of composites 
Porosity 
of steel castings 
Powder metallurgy 
in forgings 
production and densification 
Powdered metal gears 
applications 
design 
development 
Powdered metals 
density 
density differentials 
sintering 
Precracking 
in corrosion studies 
Printing hammers 
joining-hardening-annealing operation 
Quenching 
of transmission gears 
Radio analysis diagrams 
of maraging steels 
of yield strength steels 
Radioactivity 
in corrosion studies 
Rivets 
of Ti alloys 
Rolling 
in fabrication of composites 
in hydrostatic metalworking 
Rolling contact 
fatigue life tests for bearings 


1—11-15 
1—8-15 
1—11 

1—8-9 
ling 

3—22-23 
an 

3—62-63 
4—9,11 
4—49-5] 
1—36-39 
3—11-12 
4—56-57 
4—46 

4—42-54 
4—51-53 
4—49-51 
4—53-54 
4—46-48 
2—59 

2—58-59 
3—58-61 
2—59 

2—58-59 
3—58-61 
2—56-57 
2—56-57 
4—13-14 
4—10 

4—32-33 
4—53-54 
1—58-60 
1—52 

-17-19 
1—17-18 
1—24-27 
1—60 

1—53-54 
1—53-55 
2—9 

2—7-8 
2-9 

2—7-11 
28-9 
2—9-11 
3—24-25 
3—57-58 
2—28-30 
1—53-55 
1—20-30 
1—21-23 
2—13-15 
2—14 

2—12 

2—12-13 
2—13 

2—13 

4—33-34 
3—20 

4-7 

1 Fg 
i—vAs 
4—33 

3—12-13 
2—32-34 
2—18 

1—40-44 





scaled-up forgings 
Selenium 

addition to steel castings 

effect of pinhole porosity 
Shape distortion 

f maraging steel bars, plates 
Shear tests 

f stainless steel fastener 
Sheave hubs 

nduction hardening 
Sheet processing 

n_ hydrostatic metalworking 
Shock hardening 

»f Al alloy 
Silicon carbide whisker 

in Al alloy 
Sintering 

in fabrication of composites 
Slip clutch 

nduction hardening 
Sodium 

yse in low-alloy steels 
Stainless steel fasteners 

ipplications 


orrosion and tress-corrosion resistance 


evaluation of new alloy: 

fatigue strength 

tensile and shear tests 
Stainless steels, specific types 

310 


corrosion 
Steel castings 
addition of Se 
effect of H. and temperature 
gaseous elements in pinhole formation 
mechanism of Se effect 
pinhole formation 
pinhole porosity 
Steels 
creep strength 
secondary creep 
Steels, specific typ 
0.810C-0.004P-0 '020S- 0.840Mn-0.190Si 
cooling 
deformation 
mechanical properties 
microstructure 
16MnCr5 
high-cycle fatigue 
impact fatigue 
INi-4Co-1Cr-1Mo-0.20C 
fracture toughness 
ratio analysis diagrams 
tensile characteristics 
IONi-8Co-2Cr-1Mo-0.11C 
fracture toughness 
ratio analysis diagram 
tensile characteristics 
AISI 4118 
high-cycle fatigue 
impact fatigue 
AISI 4142-4147 
effect of Te on machinability 
AISI 4620 
high-cycle fatigue 
impact tatigue 
AISI 4626 
high-cycle fatigue 
impact tatigue 
AISI 4817 
high-cycle fatigue 
impact fatigue 
X-1 
high-cycle fatigue 
impact tatigue 
Strength 
of Co superalloys 
of Ni alloys 
Stress-corrosion 
of Al alloys 
of Ti fasteners 
Stress-corrosion cracking 
diagnosis of 
Stress-corrosion resistance 
stainless steel fasteners 
s durability 
of Ti fasteners 
Stress-wave emission 
>of Ti alloys 
Structural mechanics 
n low-cycle fatigue 
Sulfide ; 
n Co supe ralloys 
Superalloys 
comparison of remelting systems 
electroslag remelting 
use in torgings 
vacuum arc remelting 
Superplasticity 
of Zn alloys 
Synthetic quenchants 
in distortion control of Al alloys 
Tandem extrusion 
of tubes and tubing 
Tellurium 
in steels 
Tensile properties 
composition 


64 


3—25-26 


3—4 


development 
of Al alloys 
of maraging steels 
of Ti sandwich structures 
of yield strength steels 
Tensile strength 
of Ti fasteners 
Tensile tes*s 
of stainless steel fasteners 
Thermal stability 
of Ti fasteners 
Thermal treatment 
of AI-B composites 
Titanium 
deformation 
dynamic strain aging 
Peierls-Nabarro stress 
Titanium vr specific types 
Ti-6AI-4 
oral 
stress-wave emission 
Titanium fasteners, specific types 
Ti-GAI-4V 
fatigue strength 
stress-corrosion 
stress durability 
tensile strength 
thermal stability 
Beta III 
as bolts 
as rivets 
microstructure 
properties 
Titanium sandwich structures 
fabrication 
low-temperature brazing 
properties 
tensile properties 
Transmission gears 
atmosphere control 
distortion 
material selection 
quenching 
Transparent molds 
fabrication 
photographic techniques 
use in fluid flow 
use in gating 
Tubes and tubing 
coextrusion 
extrusion 
planetary ball swaging 
tandem extrusion of joints 
Turbine vane alloys 
composition 
development 
directional solidification 
microstructure 
oxidation resistance 
properties 
Turbine vanes 
repair of Co alloys 
repair of Ni alloys 
welding 
Vacuum arc remelting 
chemistry control 
comparison with electroslag “remelting 
complexity of process 
cost 
in superalloys 
refining and macrostructure 
shape 
yield 
Vanadium alloys 
development 
Vapor deposition 
in fabrication of composites 
Welding 
atmosphere 
filler composition 
heating 
of Co alloys 
of Ni alloys 
plasma 
preparation 
TIG 


Welds 
cracks 
flaws 
inclusions 
lack of penetration 
porosity ‘ 
Wet-chemica! methods 
in analysis of corrosion products 
Wire drawin 
in hydrostatic metalworking 
X-ray diffraction 
in analysis of corrosion products 
Yield strength steels 
fracture toughness 
Yield streng hs 
of maraging steels 
Zinc alloys, specific types 
Zn Al 
macroforming 
microforming 
superplastic forming 


November / METALS ENGINEERING QUARTERLY! 








